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Description 

SATELLITE SIMULATION MODEL SYSTEM BASED ON 

INTERFACE STANDARD MODEL 

Technical Field 

[1] The present invention relates to a satellite simulatin model system based on an 

interface standard model; and, more particularly, to a satellite simulation modeling 
system for modeling each satellite subsystem and interface asan independent object by 
using a model managing unit, converting coranand data transmitted from a flight 
software module and a satellitesubsystem standard model based on the interface 
standard model and transmitting the converted data to coresponding units. 

Background Art 

[2] In recent, as a satellite technology develops, a satellite can be controlled to fly in 

rotate according to its mission orbit above the earth and to collect information. The in- 
formation collected by the satellite is utilized in various application fields, e.g., 
resource exploration, weather state measurement and military information collection. 

[3] The satellite subsystems include hardware units, e.g., a satellite structural 

mechanism, an actuator and a sensor and a satellite onboard computer including 
software, e.g., flight software for controlling the satellite subsystems and changing tra- 
jectories, a velocity and attitude maneuvers for tracking observing object of the 
satellite. 

[4] In order to change a satellite state, a ground spacecraft control center transmits 

telecommand data to the satellite onboard computer, and then the satellite onboard 
computer processes the received telecommand data and transmits a control command 
which controls corresponding devices to the satellite subsystems. The satellite 
subsystems operate according to the control signal in order to change the satellite state, 
and then feedback results, e.g., telemetry data to the satellite onboard computer. Then, 
the satellite onboard computer processes the telemetry data and transmits the telemetry 
data in a specified format to the ground spacecraft control center. Herein, the data are 

mutually exchanged between the satellite onboard computer and the satellite su 

bsystems based on various interface schemes according to characteristics of the 
satellite subsystems and the satellite onboard computer. 

[5] Meanwhile, the modeling of each subsystem in the satellite subsystems is 

performed as software in a most similar environment to an actual environment, and 
satellite simulation data is exchanged between the satellite subsystem model and the 
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... „h ih» interface and then the satellite is simulated, 
satellite onboard canpnter through the interface, ano 

Wherein because the satellite simulation data volume ,s enormous and also each 

does not nree, a standard, the interface that connects ore software o, die 
"nboard conputer and the s,e„tte subsystem ..del (hereinafter, refcrsm as 
L software interface, affects to perfmmnce and inplementauon enfoency of the 

— 0,0. - naendoned above analyzes the interface 
satellite, Contents dte interface has* on analyzed data as software and performs 
^deling of *e satelhte subsystems to be connected and flight software to be 

to each odrer as software, and the sate„ite station data are muhially 

exchanged through the software interface. 

Twever, the conventional technology anaiy.es an acma, interface stmcfureand 
JL of doe satellite, to thereby anp-emen, the satelhte subsystem n^andfce 
flight software based on a standard of me analyzed interface. Thus, an actual interface 
flight sonwue software are not matched, 

and organization of the satellite subsystems and the fhght software 

and the simulation cannot be perfumed precisely. 

Also mere is a problem in the conventional technology as Mowings. If th 
sat elU.e'simulation data or dte trensnlssion scheme is changed, e.g., the safelhte 
r^lm is changed to another Knd of cuipmen, or ^^~Z^ 
i, pLbnmnce improvement, all program of the satellite stmnlatton system must be 
^eoTorder to reflect the changes to me satellite subsystems, the interface and 
the flight software. 

Disclosure of Invention 

Technical Solution 

1, is therefcre, an object of me present invention to solve tire problem and prov.de 
t0 simulation — system b r modeling each sarellite subsys*m and an 

inrerface as an independent object by using a mode, managing unit, convemn 
T^d data mansnatted Iron a flight software module and a satellite subsystem 

mode, based on die interface standard mode, and mansmmng me convened 

data to corresponding units. ca Mlite 
ta accordance with an aspect of the present invention, mere is provided a s^Ude 

station mode, syslem based on an interface standard mode, tire 
satellit e subsystem standard made, U perfarmmg operations o, 
subsystems; a flight software nodule br generating a control stgoal changmg 
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operation state of the satellite subsystem standard model; an interface standard model 
for converting data transmitted from the satellite subsystem standard model and the 
flight software module into data to receiving components and transmitting the 
converted data to the receiving components; and a model managing unit for generating 
the satellite subsystem standard model and the interface standard model as independent 
canponent objects and controlling each component object to perform satellite 
simulation. 

Brief Description of the Drawings 

[11] The above and other objects and features of the present invention will became 

apparent from the following description of the preferred embodiments given in 

conjunction with the accompanying drawings, in which: 
[12] Eg. 1 is a block diagram showing a satellite simulation modeling system in 

accordance with a preferred embodiment of the present invention; and 
[13] Eg. 2 is a detail block diagram showing a satellite simulation modeling system in 

accordance with a preferred embodiment of the present invention. 

Best Mode for Carrying Out the Invention 

[14] Hereinafter, an apparatus and a method for transmitting/receiving destination wake- 

up infonration will be described in detail with reference to the accompanying 
drawings. 

[15] Eg. 1 is a block diagram showing a satellite simulation modeling system in 

accordance with a preferred embodiment of the present invention. 

[16] As shown, the satellite simulation modeling system in accordance with a preferred 

embodiment of the present invention includes a model managing unit 100, a flight 
software module 200, a satellite subsystem standard model 300 and an interface 
standard model 400. 

[17] The model managing unit 100 generates the satellite subsystem standard model 300 

and the interface standard model 400, initializes each component and controls each 
component in order to perform a satellite simulation. Also, the model managing unit 
100 manages data processing information and data link information, which are 
included when the interface standard model 400 is generated, in order to convert the 
data transmitted from the flight software module 200 and the satellite subsystem 
standard model 300, the data to the receiving component in the interface standard 
model 400. 

[1 8] Also, when a physical satellite subsystem is changed, the model managing unit 100 



PCX<KK2004/003274 

\VO 2005/057409 

transmission scheme, a data category 

♦~n;t- fliaht software module 200 ana me enough 
between the satelhte flight sortwar injbrm ation and 

standard model 300, the model managing unit 100 modifies 
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~Z 2e when .he stdenite subsystem — mode, 300 is change* the High, 
J^L. 200 can be buil, h, dre satelhte modebng system v^ut 

J t t™, hv modifying the data link infcrmatton and model data, 
program eode rrodrScaooob . eon.ro. signal to change operatton . 

The nigh, software module 200 ' „„ ^ by te 

of the sateffite subsystem standard model 300 the samUtt 
„de> nana^ng uni, 100. Tb. flight software moduU 200 
and sateMte operadons by controlling subsystem mode! as r, rs 
„ *. satellite dynamos, the actuator and the sensor. 

sys T; — » — — r ° f te rMl 

physical sateflite subsystems and is a exponent ohiec, as 

The interface standard model 400 converts the data transmuted fran the fbght 
Zr^e 200 and the sateflrte subsystem standard mode. 300 the data ap- 

:XZTZZ^ cnponen, and — me data connect to me reeervmg 

'Trlface standard made, <00 — . me — . £ 

eonponen, object independen, fron the ffigh, software module 200 and ft 
subsystem standard model 300. jofc^on, e.g., a 

*» — ^ ^ Z^e mcdule 200 and the sateflrte 

transmission port number between the fbght software ^ 

^system standard mode, 300 and ^ ^„ g ta 
data structure and a data attribute mdependendy, and 

S C" d :: m.rtmdon descrrbes UnMng —on of the data 
JTged between the dam me hardware device and me « ^ ^ 

i the interface standard model 400 determines whether which port ie g 
example, the interlace bumum specific 

^ Jtonm i« used fcr transmitting specific data wneu ui y 

port #100 or parallel port #200) is usee di 
data is received to a data port 42 in Rg. 2. 
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The data processing information describes processing information of the data 
exchanged between the data the hardware device and the software program. For 
example, when an electric signal is received from the satellite subsystem standard 
model 300, the interface standard model 400 performs operations such as amplifying 
the electric signal or digitalizing the electric signal by analyzing the data format and 
the data attribute, etc. of the received signal based on the data processing information, 
and then transmits them to the flight software module 200. 

Therefore, when each component is changed and the data to be transmitted is 
changed, the present invention just modifies the data link information and the data 
processing information stored in the interface standard model 400 without changing 
exchanging components that exchanged the data actually, i.e., the flight module 200 
and the satellite subsystem standard model 300. 

As mentioned above, the present invention implements the flight software module 
200, the satellite subsystem standard model 300 and the interface standard model 400 
independently by using the model managing unit 100, allocates the components in the 
satellite simulation modeling system, such that the data is transmitted like that the data 
is transmitted between the actual satellite subsystems and the flight software. 
Therefore, the present invention can simulate the actual satellite precisely. 

Hg. 2 is a detail block diagram showing a satellite simulation modeling system in 
accordance with a preferred embodiment of the present invention. 

As shown, the interface standard model 400 includes a data processor 40, a data in- 
formation provider 41, a data port 42 and a data storage 43. 

The data processor 40, the data information provider 41 and the data port 42 are in- 
dependent component objects generated by the model managing unit 100. 

The data processor 40 converts data (hereinafter, refers to as the transmission data) 
transmitted from the flight software module 200 and the satellite subsystem standard 
nrdel 300 in order to be appropriate data to the receiving component according to the 
characteristics and the structure of the transmission data- 
in detail, the data processor 40 receives the data link information and the data 
processing information between the flight software module 200 and the satellite 
subsystem standard irodel 300 when the data port 42 receives the transmission data. 
Then, the data processor 40 processes the telemetry data, e.g., state information of 
satellite posture, acceleration, orbit, communication device and power supply in order 
to be appropriate data to the flight software module 200 according to the charac- 
teristics and the structure of the telemetry data based on telemetry data processing in- 
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tantion provided from <he data intention provider 41. 
« Meanwhile, the data processor 40 processes the tOeconmnd data nansnKmd from 

the fhgh, software module 200 according to the characteristics and the structure >at the 
tel ecanmnd data based on telecomnnd processing intention provided from the 
data intention provider 41. Herein, tire data processor 40 converts a urn. of the 
.ranstrission data o, reconstructs and processes Use transmission data, and to thereby 
transmits the processed transmission data to the corresponding component. 

The dam intention provider 41 extracts the dam link intention and the data 
processing intention stored in the data storage 43 and transmits them to the data 
processor 40 when the datais rransnitted fron the fhgh, software modu.e 200 and the 

satellite subsystem standard model 300. 

The dam por, 42 receives the transnisston data and transmits the transmss, on dam 
,0 the daur intention processor 40, and transmits the transmission dam processed tn 
the dam processor 40 to me High, software module 200 and me satellite subsysiem 

standard model 300. . 

The data storage 43 stores the data link information, e.g., telemetry data hnk in- 
fonmtion and telecommand data link information, and the data processmg in- 
formation, e.g., telemetry data link processing information and telecanmnd data 
processing information, that are needed to process the transmission data m the data 
processor 40. 

As above^entioned, the method of the present invention can be embodxed a. a 
program and stored in recording media (CD-ROM, RAM, floppy disk, hard disk, 
magneto-optical disk, etc.) readable by a computer. 

The present invention converts cormand data transmitted from the fhght software 
module and the satellite subsystems standard model by using the interface standard 
model and transmit the converted data to the corresponding receiving component. 
Therefore, the satellite can be simulated efficiently. Also the present invention 
modifies the data link information and the data processing information of the mterf ace 
standard model without replacing the total satellite simulation model system such as 
the program code when the flight software module or the satellite subsystem standard 
model is changed. Therefore, reaction to the change of satellite simulation functions U 
efficient and the present invention can improve the system expansmn abmty. 

The present application contains subject matter related to Korean patent appbcation 
No 2003-90766, filed in the Korean Intellectual Property Office on December 12, 
2003, the entire contents of which being incorporated herein by reference. 
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[42] While the present invention has been described with respect to certain preferred 

embodiments, it will be apparent to those skilled in the art that various changes and 
modifications may be made without departing from the scope of the invention as 
defined in the following claims. 
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Claims 

A satellite simulation modeling system based on an interface standard model, the 
system comprising: 

a satellite subsystem standard model for simulating operations of physical 
satellite subsystems; 

a flight software rrodule for generating a control signal changing operation state 
of the satellite subsystem standard model; 

interface standard model for converting data transmitted from the satellite 
bsystem standard model and the flight software module into data to receiving 
components and transmitting the converted data to the receiving components; 
and 

a model managing means for generating the satellite subsystem standard model 
and the interface standard model as independent component objects and 
controlling each component object to perform satellite simulation. 
The system as recited in claim 1, wherein the interface standard model includes 
data processing information and data link information, and wherein the data 
processing information and the data link information are modified when the 
satellite subsystems standard model is changed. 

The system as recited in claim 1, wherein the interface standard model includes: 
a data processor for converting data transmitted fron the satellite subsystem 
standard model and the flight software module to data appropriate to the 
receiving component based on characteristics and a structure of the data; 
a data information provider for extracting the data link information and the data 
processing information stored in a data storage and providing the data link in- 
formation and the data processing information to the data processor; 
the data storage for storing the data link information and the data processing in- 
formation; and 

a data port for receiving the data from the satellite subsystem standard model and 
the flight software module and transmitting the data processed in the data 
processor to the receiving components. 

The system as recited in claim 3, wherein the data processor converts telemetry 
data transmitted from the satellite subsystem standard model to data appropriate 
to the flight software according to characteristics and a structure of the telemetry 
data and converts telecommand data transmitted from the flight software module 
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to data appropriate to the satellite subsystem standard module based on 
telecommand data processing information according to characteristics and a 
structure of the telecommand data. 
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